years, twice a year for the next three years, and once a year thereafter then there would have been 1335 fewer routine visits, a reduction of 20%. The cost would have been a mean delay in detecting relapse of less than one month in those 26 patients whose relapse was detected at a routine visit and who were subsequently successfully retreated but over one month for all patients whose relapse was detected at a routine visit. If the patients had been seen twice a year for two years and once a year thereafter there would have been a 49% reduction in the number of visits, but the cost would have been a mean delay in detecting relapse ofover four months for the subgroup of 26 patients and almost five months for all patients whose relapse was detected at a routine visit.
If the patients had been seen more often would the outcome have been any different? We doubt it. The median time since the previous visit for local relapses detected at interval visits was shorter than that for local relapses detected at routine visits, so that a considerable increase in the frequency of visits would be needed to detect these earlier. Patients whose local relapse was detected at an interval visit had a particularly poor prognosis, which is consistent with their tumours being fast growing and suggests that the relapses developed after the previous routine visit rather than that they had been missed at their previous visit. A similar finding was observed in screening normal populations for breast cancer. 4 This study confirms results from other series that despite intensive follow up few patients are successfully retreated. 4 We conclude, therefore, that for patients with early breast cancer treated by mastectomy, with or without postoperative radiotherapy, routine follow up might be less frequent. Patients should, however, be encouraged to return to the clinic early if they detect any change within either the treated area or the contralateral breast. Careful examination of the contralateral breast is particularly important as a tumour there may respond more successfully to treatment than would a local relapse.
(0-41) v 8*56 (0.32) MJ (2370 (98) v 2046 (76) kcal), respectively; p<O0OOO1), mainly in the form of carbohydrate (21% more; 282-6 (13.7) v 233*4 (10.5) g; p<00001) and fat (14% more; 100-8 (4.3) v 88*4 (3.2) g; p<0001). The extra carbohydrate was largely in the form of sugars depleted in fibre and the extra fat as combinations of fat and such sugars.
As the selection criteria used make it unlikely that this eating pattern was caused by the disease the data suggest that a high intake of sugars depleted in fibre and fat predisposes to the development of large bowel cancer.
Introduction
The incidence of large bowel cancer varies greatly among countries and correlates with the average consumption of several dietary variables such as meat, fat, sugar, and energy.`Correlations with dietary fibre have not been calculated, largely because there is scanty data on the intake of fibre among different communities.
Another method of identifying possible aetiological factors is a case-control study in which patients with a disease are compared with a healthy control population for exposure to postulated environmental agents. There have been about 12 such studies of patients with colorectal cancer,4'-and the results are inconsistent. For example, some have implicated meat and dairy products as risk factors79I' whereas others have not""12"4 and, similarly, evidence of a protective effect of vegetables has been noticed in some studies' 12 1415 but not in others.9'I Some of these inconsistencies may have arisen because the disease itself had modified eating habits and dietary recall.'6 Common symptoms of this cancer include loss of appetite, vomiting, and pain after meals, all of which can reduce the intake of food in patients with cancer. In published case-control studies no attempt has been made to eliminate these variables. A further problem with many studies is that the control subjects have been loosely matched.
We therefore undertook a case-control study that differed from these earlier ones in four respects: (a) in recruiting patients we excluded any with symptoms or pre-existing disorders that were likely to modify their eating habits; (b) the control population was closely matched; (c) the dietary data obtained were analysed in terms of nutrient composition rather than as individual foodstuffs; and (d) for the first time intakes of dietary fibre and sugar depleted in fibre were calculated.
Patients and methods
Between June 1980 and June 1983 we interviewed patients in the Royal Infirmary and Southmead Hospital, Bristol, who had undergone a recent operation for adenocarcinoma of the large intestine. Patients were included in the study only if they met the following criteria: no known predisposing disease; no previous major gastrointestinal surgery-for example, intestinal resection or operation for peptic ulcer-no loss of appetite; no weight loss greater than 6 3 kg in the past six months; and no nausea or vomiting. These criteria resulted in the exclusion of 60-700/, of the available population of patients. The main symptoms in recruited patients were rectal bleeding and change of bowel habit. These symptoms do not appear to affect eating habits. Control patients were obtained from the orthopaedic outpatient and fracture clinics, or in a few cases from the general surgical wards. They were subject to the same criteria of inclusion as the patients with cancer and were matched for sex, age (within 3 years), marital state, and social class.l After discharge from hospital patients were interviewed by an experienced dietitian ( PME) either at home (n= 28) or in the outpatient department of the Bristol Royal Infirmary (n=22). Controls were interviewed in matching circumstances wherever possible and over the same period of time. The dietitian was not informed whether the interviewee was a patient with cancer or a control patient, though in several cases this information was disclosed during the course of the interview. At this stage all subjects were weighed and their heights measured. The habitual diet over the past five years i(before the operation for patients with cancer) was assessed by the dietary history method. 1 Recent changes in diet were ignored. We used a questionnaire to ascertain how often each of a comprehensive list of foods and drinks was consumed, noting the sizes of portions. During the interview subjects were repeatedly asked about recent changes in diet. In no case had this been substantial. Data were analysed using a computer program incorporating the nutrient composition and content of dietary fibre of most common foodstuffs20 and were expressed as mean daily intakes. The energy:fibre ratio of the diet was calculated as an index of the extent to which the diet contained foods deficient in fibre.
The t test for paired data (two tailed) was used to compare the patients with cancer with the controls.
Sugars depleted in fibre were defined as visible sucrose added to drinks and cereals, sugars incorporated in manufactured foods and drinks, and the sugars in fruit juices; natural sugars were those found in fruit and vegetables as grown; and natural fat was that naturally found in meat, eggs, fish, milk, and other dairy products.
Results
In each group there were 28 men and 22 women. The physical characteristics of patients and controls were similar ( Table III gives the characteristics of the habitual diet ofpatients with large bowel cancer and controls. The mean total daily intake of energy of patients with large bowel cancer was 16% higher than controls (p<00001). Overall, 21% more carbohydrate was consumed by the patients with large bowel cancer. The extra carbohydrate was consumed as starch as well as sugars but the biggest difference was in sugars depleted in fibre. Patients with cancer ate 41% more of such sugars but conversely consumed 19% less natural sugars. Total fat intake was 14% higher among patients with large bowel cancer than controls. Fat in every form tended to be consumed more by these patients than controls, but a significant difference, of 36%, was obtained only for fat consumed in combination with sugars-for example, in cakes and biscuits. Protein intake was also greater in patients with large bowel cancer (by 6%). No differences were found in consumption of alcohol. The intake of fibre did not differ between patients with cancer and controls.
TABLF ii-Characteristics of habitual diet of patients with large bowel cancer Similarly, the intakes of the subgroups cereal and vegetable fibre showed no differences between the groups. The energy:fibre ratio of patients with large bowel cancer was 26% higher than that of controls (figure). There were no significant differences in mean daily consumption of vitamins A, C, and D between the groups. (table V) . Likewise, the amount of energy derived from each major group of nutrients was similar as were the values for dietary fibre. The consistent similarities between these figures suggest that our controls are indeed representative of the population at large. The total energy consumed by our controls was 24% less than that of all subjects in the National Food Survey, but our study subjects were elderly with a mean age of 67. The dietary history method has recognised limitations.'6 Recollection of eating habits is obviously imprecise, and sizes of portions are, of necessity, estimated rather than measured. Questionnaires are, however, the only method available to obtain historical information. '6 We have used this method in previous studies and obtained figures for the dietary intake of healthy subjects that are similar to those obtained by weighed records.2" Errors were minimised by having a single highly experienced interviewer. The use of imprecise methodology does not invalidate the significance of the results, if anything it would obscure any differences.
Our finding of increased energy intake by patients with cancer is consistent with long standing evidence from experiments on animals, that caloric restriction inhibits formation of tumours.24 In man the mortality from neoplasms is greater among overweight subjects,24 and this correlation holds true for those with colorectal cancer.25 Our patients with cancer were no heavier postoperatively than controls, but the operation probably produced some weight loss. Moreover, as body weight does not depend solely on energy intake no inferences can be drawn from the similarity in weight between the two groups.
Intakes of fibre were similar in both groups, though they tended to be lower in the patients with colorectal cancer. As their diet was higher in energy without an increase in dietary fibre this suggests that the patients with large bowel cancer were not simply eating more in general but more foods that lacked fibre. Such foods include animal products as well as plant products depleted in fibre (refined carbohydrates). In this study the excess of protein was small whereas that of carbohydrate was considerable, the greatest excess being of sugars depleted in fibres. Our results therefore support the fibre hypothesis26 27 only in the sense of suggesting that the development ofa large bowel cancer is favoured by the consumption of sugars depleted in fibres. The data agree with the fat hypothesis2 but suggest that a high intake of fat is due, at least in part, to the consumption of combinations of fat and sugar (cakes, biscuits, confectionery, etc). The results of our study thus add credence to Cleave's often forgotten contention that combinations of fat and sugar are dangerous.2
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SHORT REPORTS
Concentrations of zinc and copper in pregnant problem drinkers and their newborn infants
The mechanism whereby abuse of alcohol during pregnancy causes the fetal alcohol syndrome,' is unknown. Zinc and copper, which are essential for various enzymes regulating growth and development, may be a factor, and, indeed, deficiencies in zinc or copper, or both, have been linked to some fetal abnormalities."' We studied the concentrations of zinc and copper in pregnant women who were problem drinkers and related them to umbilical cord concentrations measured immediately after delivery.
Subjects, methods, and results
Thirty one women who were problem drinkers (aged 21-39) and 10 healthy abstinent women (aged 21-41) were followed throughout pregnancy. All the drinkers received counselling on alcohol; 17 continued to drink heavily (more than 10 drinks, or 140 g purc ethanol, weekly) and 14 moderately (three to nine drinks, or 42-126 g pure ethanol, weckly). None of the drinkers used drugs or other stimulants, but 28 smoked. Ten heavy drinkers gave birth to infants with the fetal alcohol syndrome (characterised by growth retardation, facial appearance, neurological aberrations, or delaved development), but the other infants were healthv.
V'enous blood samples were taken from the mothers at each follow up visit (five to seven timcs in 18 drinkers, one to fotur times in 13) and from mixed cord blood immediately after dclivery, and serum was assayed for zinc and copper by atomic absorption spectrophotometrv. Differences between the two groups were asscsscd bv Student's t tcst.
Maternal zinc and copper concentrations wcre not closely related to the gestational age at sampling, although zinc tended to decrease and copper to increase with advancing pregnancy (figure). There were no differences in maternal zinc or copper concentrations between drinking and non-drinking mothers. Concentrations were generally normal in the women whose infants had the fetal alcohol syndrome, although they fluctuated widely.
Zinc concentrations in umbilical serum were higher (p<00001) than the maternal values at 33-40 weeks of gestation; the increase was on average 40% in drinkers and 90% in the controls. The mean (SD) umbilical zinc concentration in infants of drinkers (16 6 (2-2) omolM (109 (14) !og 100 ml)) was lower (p<005) than that in control infants (21 8 (6 6) plmol'l (143 (43) utg 100 ml)). In contrast, the umbilical serum copper concentrations (range 4 1-7-8 plmoL 1 (26-50 tg/l100 ml); mean 5-9 (1 4) jimolil (37 (9) !tg,/100 ml)) were only some 10-25% of the last maternal concentrations, and no differences emerged between the groups. The umbilical concentrations of zinc (range 12 5-23 ltmoLl [tg/100 ml); mean 17 0 (2 9) itmol/l (111 (19) pg/l00 ml)) and copper (range 2-7-8 0 FtmoLl lg/100 ml); mean 5-9 (1 8) ItmoL/l (37 (11) [ig/100 ml)) in infants with the fetal alcohol svndrome were within the range seen in healthy infants of drinking and non-drinking mothers.
Comment
We present the first prospective data on zinc and copper concentrations in problem drinkers throughout pregnancy. These proved to be normal even in women who subsequently gave birth to infants with the fetal alcohol syndrome. Thus excessive maternal drinking does not seem to cause a deficiency in these trace elements during pregnancy. This may not hold true during labour, however, as serum zinc concentrations were reduced in alcoholics during labour. 4 In accordance with many previous data, the umbilical concentrations of zinc were increased and those of copper reduced compared with maternal concentrations. The umbilical concentrations of zinc were reduced, however, in the infants of drinkers. This may imply that ethanol or some change induced by ethanol decreases the placental transport of zinc in humans as it does in rats.' This might be a factor in the fetal alcohol syndrome if such a decrease in zinc occurred during crucial fetal organogenesis. Zinc concentrations were not significantly different, however, between full term infants with and without the syndrome.
In conclusion, maternal drinking during pregnancy is accompanied by normal zinc and copper concentrations in maternal serum throughout pregnancy and by reduced zinc and normal copper concentrations in the infant immediately after delivery. 
